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ABSTRACT

Sclence teacher education prograns need to provide
opportunities for teachérs to, acquire strategles of teaching which
are compatible with the structqre of what is to be taught. The use of
more 1nduct1ve/1nd1;&6£ teaching strategies, which reflect the true
nature of science, seens§to be dictated by the prograums,
Inplementation of teacher training methods should be based upon
empirical’ links of effectiveness which have been established between
particular teacher behaviors and pupil outcomes and between a
training mode and the desired teacher behavior. Ome classroom _ .
analysis system which“has been designed to allow collecfion of data
on teaching behaviors in both verbal and non-verbal classroom = . P
activities is the Teaching ‘Strategy Observation Differential (TSOD).
The TSOD is particularly well suited for collection of data_on
science teacher behavior in classrooms and laboratories where many of
the learning activities involve student-centered non-verbal -
strategies. Another measure is- the Data Processing Observation Guide
which measures the occurrence of ten specific operations and three
general interactions which occur in a .classroom where science process
skill learning is taking place. (BB) ‘
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THE USE OF STRATEGY ANALYSIS.TO TRAIN |
< TEACHERS IN MANIPULATION OF TEACHING STRATEGIES--* =~ *" -

Y
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. - ' - Pl
' ' . Teaching strategie;’;an’;e/;ategorized on a continuum with extremes
C ' T s : o i . :
) defined/as’Eonsitory/direct and inductive/indirect teachinrg. These

extremes are represented by “Anderson and Horn (1972) using the dlagrams

. P

presedted in Flgures 1 and 2. . . .
4 .. . N . . A

} w‘
. N
=Y Figure 1. Conceptual model of expository/direct teaching. E . .
N . . . . - i * X - . / ) -
o, g S . -
< b N 1. T :
20 ) K -

-

N 4. \\ 1, Figure 2. Conceptual model of/méetivc/iﬁdixe.ct teaching.
\ . * .L. ) » | - ‘ .
» ‘ ' 't : : i
SR The S represents studentaqT represents teacher and E represents the:
. ) Ry - TN .
classroon environme including the learnlng materlals employed and the
‘:h"_ - L) . . b

.ypbservable phenomena under study. These authors,describe the expository/

dlrect style as 'a strategy where the teacher acts as 1nterpreter of natu-

g

ral phenomena :orxthe students and’ is the "fllter" through which all in-

- -

:formatlon is despensed. In the 1nduct1ve/1nd1rect style, the students
interact directly with materlals and formulate thelr own conclu51ons to _'

. : 1 . ) ’ -
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student-generated questibns;_the teacher's role is largely that of

N . .. (‘ T . . R . N

" facilitator and supplier of materials.

r

. .
. '] ’ -
.

" Sei ce‘ﬁeacher educatian programs.nbed to’ provide opportunities for

. teachers to acquire strategies of teaching which are compatible with the
- L N

«

.7 2 -
structure of what is to be taught. The modern science programs available
. 4§ ! X ) - .

i P
'

' Accord&ngly, the use of more in ctive/indirect teaching strategies, whi

- -
Y

reflect the true nature of s¢ience, seems to be dictated by the programs.
0 h , w l

Schwab (1962) maintains that there lS a need for.a revoldtion in
*-. ¥ / S . .

those who tra1n classroom teachers. If one/accepts this position, it

.‘ -

K

J would seem that there is a mandate for pre—serv1ce training classes to

encourage and train teachers ip the use. of inductiveAAndlrect teachingA

L - -

»

P

strategies. : ‘ ) : - , A | -
Student Achievement and Teaching Strategies- . o ‘ %
- %. . = .- L . /“ ._' ‘ ‘ . '
s . o N e __‘ . .
RpsearcﬂgeVidence Suggests that there is a pos1t1ve relationship
A . , S ’ IL

between student achievement and attitudes and inductive/indinect teaching

- 13 . » J

stfategies. LaShier and Westmeyer (1967) found that eighth grade biology
~.

students in indirect classes achieved more and had better{attitudes than

~2 - v

students,in direct'classes. Schantz (1963) found that students learned

- - -

more science in an 1nd1rect s1tuation.’ Weber (1968) reported significant”
- > ° E v
differences on three measures of verbal creativ1ty 1nd1cating superior

P !‘

growth for pupils in indirect classrooms. Similar result% were found in
".

a study by Powell}(1968). He concluded that growth in arﬁthmeficﬁscores

-“'was SLgniﬁicantly higher for indirect classes. However, qn the same

. - l

study, Powell found that scOres in- reading were not S1gnificantly dif-

.y .

to schools focus upon student usk of materials and student inquiry. \\\éh. P

teaching and learning posture, with some of its cbntributaon com;ng froﬁ?

r_\l
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ferences in achievement and attitude seem to favor indirect teaching

[ ‘ T
-havior. However, it has only been recently that systematic methods have _ -

N -
- .

) . * l .
ferent for indirect.and direct,éiasses. Amldon and Flanders (1961)
conclided that highep scores and a better attitude toward learning were
. . ‘ ~ i : '
associated with indiréct geometry classes. In‘an experimental study,

%ﬁymansky and Matthews (1974) reported that a significant difference in

.

; 3 } ‘ :
student investigative s$kills resulted in classes taught by an indirect -

_strategy. ‘In summary, the research cited suggests that -significant dif- . —

~

. - - \-
Ftrategles. . N
N N .

~

~ 4

“ Based on ‘the above research findings, it would seem pedagogically

.
<

- sound to make.an attempt tosanalyze our teaching strategies-and, if needed,
(e 3 : .

2
t them to include more inductive/indirect interattions.

. _ .
S ‘
'l - ' = ———

Analysis of Teacher Behavior . , - . .-

> K]

Q&o analyze teachlng strategles, one must ask if the behaviors that
are’ related tQ hlgher student achlevement can be identified by ex1s¢1ng 9 -
observatlonal systems. If needed ‘can establlshed behav1ors be thanged°
If so} by what methods can-the chaége be made‘ﬁn the des1red dlrectlon°

Systematlc oBservatlon of classroom 1nstructlon\ds not new. As. early%
\_

4 N w5y ‘ 1Y
as 1914, Hopn developed a system for observing and coding classrooms be- &A,:

become wldely used. This greater emphas1s on an empirlcal basis, £§§>\ d

knowledge of classroom behavior s’ to be deslred[ For only by fééaan we

subject the teachlng act to some measure of analys1s and control.' Ivanf', .

7

and Neujahr (1970) state that to be able to- assess sometblng, one must

- .
X . P

first be able to describe it accurately and to know and undertand one s

\
own behaviors leads to control‘of them.

- Y
» . oy &
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Teacher Training and Empirical Links .

\l .
Implementatjon of teacher tralnlng met%qu should be based upon em-

plrlcal l)nks of effectlveness whlch have been establléhed between partm-

-cular teacher behaviors .and pupil outcgmes and between a training mode and

the desired teacher‘behaviop. . - \\ .

Figure 3 represents a model of a process in which the training mode R

- is seled%id because it influences a teaching behavior which is related to

L -
—- - /

~ > < ,
desired pupil outcomes. The model also shows that the desiré to bring
about a partdcular outcome or behavior should influence the sé&astion of

. . B P -

the teachlng‘ﬁtrategy or training mode.

- N

The optimum condition is for the links to be establlshed through

~
v

expeplmental research™and therefore be labeled as causal; but the state

v

: § . ‘ .
of the art may dictate that correlational links be accepted when causaﬁ_

. / . ‘ .

links have not been explored and/or established. '
- ﬁ v‘h
Empirical Evidence for Teacher Training Mode ‘1

» 3 - \
. y :

Current training in 1§§eractlon analy51s 1nvolves at 1east two aspects,

both of Whlch may affect the tﬁ@ch1né\behav1or of the subjects. One. aspect
=y ; R

is training toward an awareness.and undergtanding 'of the different levels

P
i

of interaction. The second aépect would be.modeling the lessons presented -

-

as examples of teaching strategy. -
4 .

From,a{review of the literature related to the two areas mentiohed
g - . %

K3 ’

r

above;_the following conclusions are drawn:

~

, 1. Subjects that are exposed to a treatment involving verbal
ifiteraction analysig tend to movestoward an indirect verbal teaching stra-

Ay

-

tegy. (e.g., Kirk and Amddon, 1967, Rouash and Kennedy,‘1971; aié%fough,
o 2

Lohman and Ober, 1969.) o

{
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Figure 3. A process model for selecting training modes for teaching
pupil outcomes.
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2. There is evidence that observational learning of indirect

verbal strategy occurs when subjectsifeceive video or audio stimulation
from a model&lesson using indirect strateﬁy. (e.g., Bandura, 1965;

. o | 3 . X
‘Lange, 1971; and Zevin, 1873.) . :

¢
-t .

The research cited provides evidence of empirical links betwean par-
a 2 é
ticular teaching strategles and pupil outcomes and between strategy analysis

tralnlng modes and teacher behav1ors. In fact, the links are strong and

stable enough that they should be influencing tHe. implementation of teacher

‘.

training activities.
-

- ~

The- Teaching Strategies Observation Differential

-

l B . “~

Many classroom analysis systems and observation differentidls that

’ ' E ' .
~have allowed us to describe and g%gn knowledge of teaching behaviors have
A ) , i : e
been developed. Most of these‘afe based ‘on a few key: assumptions -- namely

~. ) - ~

that a teacher’'s verbal behavior adequately represents his total behavior,

.

and therefore c¢an be used 51ngularly to measure classroom climate. This
v * L]

assumptlon has been questioned by -several researchers. (e. g., Boyd and’

. i - .
DeVdult, 1966; Bales, 19850; Medley and Mitzel, 1958; Parakh, 1965, and‘
Evans; 1968.) Most of the recent.measures have been developed to collect

-

data on both wverbal and non-verbal classroom activities.. One such measure

- - t- i \

is the Teaching Strategy Observation Differential (TSOD) developed by

Anderson, Struthers and James (1974). The TSOD is partlcularly well suited

for oollectin§ data on science teacher behav1or in classrooms and labora-

.

tories where many of the learning gctivities involve student-centered non-
verbal strategies. The developers describe the function of the TSOD as’

systematically recording classroom activities. In doing so, the TSOD pro-

vides a measure of the overall teaching strategy or style used by a;teacher,

~

“w
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_including both the verbal and non-verbal interactio;s between teacher,
o students and the physical materials which constitute the classroom envi-
| ronmen£. This purposé is agéompl?shed‘by providing;a si;§1e~rating of a
teacher's style,~c¢gresenting his.psgition on a continuum from 0-10 Vith
) : ‘extremes @efgned gé exposgfory/direct and inducti;e/indirect teaching.
o ? The TSODﬂcontinﬁum on-which the Eeaching strategy is rated is defined
by Anderéan, et al. (1974) using the following behavioral hierarc£y: -
I NON-QBDUCATI.ONAL ACTIVITIES o 5
| g\ N;n—educational activities beyond the teacher'sﬁggntrol
" / . : 02 Teacher controllable non-educational activities
o . II. DIRECT VERBAL SN N ¥
| " 1.7 Facts o %,
Q.IEDirection or opinion B! ’
) © 3. ﬁimitiﬁg questions . _ .
III.  DIRECT NON-VERBAL B ¢
) b Dempnsération ) | .
54/ Sthdent exercises ‘
Iv. INDIRECT VERBAL 7 | -
- . 6. Teacher qdes&ions . ~ &1 >
7. Teacher response ) :
E 8. Té&cher guidaﬁce f b ' T .
V.  INDIRECT NON-VERBAL |
. g. Teaéhéf planned open ended in;éstigqtions :
10. XStgd;n%aplanned investigations -
Yeany (197§% réported a study in which the effects of training pre- -
’ 9 " service eleméntafy science te;éhers by strategy\analysis using the TSQD,
. ~— .
by the use of Yideo—taped model lessons, and bf'a combination of thea two
Qo - | ‘ -

T

S
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approaches were compared. The results of the study indicate that it is
. . . s e \ ' .
possible to significantly aff%ct the teaching style and attitudes of pre-
. . RE L

service elementary science teachers. The best results were from the

combined use of the TSOD and video-taped model lessons. However, use of

either the TSOD or video-taped model lesson alone produced consistent trends

.

. P 'VT‘ . . . .
along the same lines -- the subjects altered behavior toward more inductive/
: \

indirect teaching strategies.
Yeany (1978) further reportéd a stwdy in which the use of microteaching
combined with strategy analysis and videotaping om the teaching Ftpategies

of preservice science teachers was studied. The results of the study indi-

‘cate that the use of the TSOD along with nonbiased! interaction with an

instructor after systematic analysis will cause a greater_shift—toward—an

inductive/indirect teaching strategy.

In a similar study, Riley (1878) utilized videotaped microteaching

-

lessons, in which one group used the TSOD to rate a videotaped lesson

they had taught, and another groﬁp used the TSOD to rate a videotaped-~
. . ~

lesson taught by a peer. A control group did not participate in any stra-

.tegy analysis activities. The results of the study indicate that both

experimental groups showed significant shifts toward inductive/indirect

teaching strategies over the control group.:

°
-

T
¥ 5 (

Although the TSOD is useful in analyzing the ﬁkpad behaviors of in-

The Data Processing Observation Guide

ductive/indirect strétegies, there is a need to look at the more specific
. ' -y .
Bt » s v _
behaviors associated witlhi science teaching. For example, the processes s

-

of science are of paramount importance to the discipline. These processes-

should also be of equal importance in the teaching of science and the new

i0
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science curricula are based on the premise that utilization of these pro-

cesses will involve students in the scientific interprise: However,

teacher trainefs find it difficult to get{teachers to use a science pro-

cess orféqted approach. In an effort to increase the facilify of teachers

to use such an ;pproach; Yeany and Capie (1?27) dé&el;ped the Data Proe€ssing

Observation Guide (DPOG). Tﬁe DPOG describes and measures the occurence

of ten specific operations and three general interactions which occur in
. . P ,

. a classroom where science process skill learning is taking place (see
: Figure 4). » .
4 h AN ,‘ R . .
The DPOG hds two functiohs. First, . be employed as a science

teacher training tool where the trainer engages the teacher in systematic’

anélysis of models (e.g., video tapes) of dataﬁprocessing behgviors.

AN

. 4 .
Potentially, this analysis can assist the teacher in ideg}ifying, com-

municating and designing data processing learning activities. _ The second
. - N . »
¢ function is to assess classroom behavior. In this function ths IZI2CC

. R >

serves as an gssessment tool for research and program evaluatic:.. “

In a study of the effects.of process skill analysis utilizin- the

-~
N

DPOG, Yeany, Okey and Capie (41978) reported that pre-service seccndary 1
science teachers trained ig the use of the DPCG we:= s’ ..ficantly influenced -

} . . . e .
toward use of more student involvement in prozess skill te:ching in

lessons which'involved data collectionj manipulz-lon, and interpratation.
+
4 .7

A Suggestion Toward Impiemeﬁtation ,
: 3

\ ] G
Apparently teachers' verbal and non-verbal behawviors are Influenced

7

£

through the systematic analysis of both model and sélf—taught lessons.  «

A efficient %ay to accomodate both of these influences is to engage the

»

trainees in the analysis of selected teaching models while they are being

-

——
>k '
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DATA

- 1 collecting 1 collécting

2 recording 2 recording

. . 3 ordering 3 ordering -
4 condensing~ "4 condensing
\ “
5 preparing 5 preparing
6 displaying 6 displaying
~ ) - .
7 tYranslating 7 translating
? -
- 8 comparing 8. comparing
J 9 expanding 9 expanding
’ -
10 inferring. 10 inferring
. 'STUDENT D : E Q TEACHER
_ I . X U -
- - R P E
. E L S .
b . C A T
L J N T I dI )

\ I / N "0
N / I N
G / N I
- G N
/’/ G

-~ ‘,/ r

s Figure 4. A model of operations and interactions that eccur when
students and teachers are working with data.




= "v : trained to use the analy51s system and then assign them to employ the .
_ . system as they observe recorded episodes of their own teaching.; Also), as: {if

“ e?jcltéd earlier, a guided analySis of their behaviars seems to maximuze th; . ;én.

; .1nfleunce of- the strategy analyﬁis se551onss_"—" ) ? .;;’ o .

1 - . vy

-
.-
-

e The Teaching Sthategies Observation Differential has provern tg be*
X . o - / e ' - -
. very effective when used in the %hove manner in the Secondary Science :
AR Teacher Training at the UniverSity of Georg;a. In‘this program the tn§§nees Ce
* - " ;QJM »

analyze védeotaped model‘lessons whieh;have been developed tovpresent a o

- -

-

-

) ' full range of science teachlng strategies which show evidence of being ‘:’ S

effective in bringing about deSired pupll outcomes. /The models vary
. . ' ’ L 1 -
- . real teachers teaching-in.their own_ classes through professors’ conducting

-
-

e demonstration lessons in pubiﬁc schools to graduate students teaching con-

> ¢ - N o

trived lessons té peers who are_cooperating to produce a quel‘lesson wWith

~=

selected characteristics.

During the systematic analysis of the model the tape is stopped

fregyently to determine the level of agreement on the TSOD coding of the

* clgssroom hehaviorsrand to discuss the appropriateness and effectivenessigﬁz/”——
a particular strdtegy. After the entire lesson has been'coded, the strategyJ |
profile of the lesson is mapped (see- Figure 5)" and'the average level of

~ directness/indirectness is calculated by summing all of the codings and .
V:dividing by the number of intervals coded. For:example, an average coding -
ir . of l.7‘indicates that the lesson has been‘veryfdirect and teacher-centered
while'an 8;7,indicates an indirgst student-centered lesson and>4,9 is near .
- thenmiddlefof the continuum. - This value should be combined with the
strategy-profileifor a more complete interpretation. Each of these lesson'
. parameterslis then discussed in relation to their appropriateness and ease
of executing.in the science-classroom. ‘

I3

A
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When the trainees become proficlent in identifying and coding

- . N

teaching strategies, they are required towpeer—teach a lesson designed to

brlng about selectedxoutcomes by engaglng in appropriate teacher/pupll

behav1ors. This lesson is v1deo—recorded and saved for- self—analys1s by
D

. the studént. After the self—analysis, the trainees have ‘been required to’

‘teach and analyze a second leSSOn but a recent study indicates that this

7 - - .

may have limited 1mpact on the behavior changes (Yeany, Okey, & Capie, 1977).

The big adjustments appear to be .made during the model analysis and the

“first lesson. T : . .
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. The Data Process1ng Obserwation Guide (DPOG) is used with the
" L o )
same training proto:al After® the viewing and analysrs of models, the- s,

trainees are advised to teach lessons, involving data collection, manlpula_;;w~:

- i X N
tion, and interpretation. They then dée the DPOG to analyze the specific_

Y

©

ess‘SkiIl teaching .behaviors in these lessons. . .;4 o f

. ~. The peer—teaching with Video-taping offers the additional benefits

- EN - g
‘v

of prOViding an opportunity for the trainees to experience the teaching

-~ /.
. ~ £

P

‘act (often fornthe first time) in a~controlled env1ronment where the risks -

— . C.’

-—

are minimal and to observe themselves and make adjustments before they are
s
forced to 1ntegrate the almost infinite set of variables in the public e K
-« - . ‘9
school classrcom. One should question whether the nery adopted teaching

behaVié%s carry into the real classroom. Apparently they do. Results from

-~

the study by Yeany (1976) indicated that tﬁ’rbehav1ors were pers1sting

several months later in the public school classrooms after the teachers had

N .o *ik\

. been trained in a university based program.

=

The :@bove training protocol meets three important.criteriavwhich.
should be set[for all teachér training activities. First, there is an
established link between the'teaching behaviors being acduired and result-
ing pupil ontcomes. Second, there is empirical evidence that;theatraining
mode can bring about the desired behaviorsa~and, third, the protocol‘is
feasible within most teacher_training programs. These three conditions
give support for reconmending the use of systebatic analysis of.model and
self-taught lessons as a means of influencing teachers' behaviors; And,

. 3
as stated earlier, they should also be the conditions we look for in all _

E‘ -~ - . ' ) .
of our teacher training activities. - . . i

PR

Ty . . J . < .
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